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Abstract: In this paper, the requirement for another item or improvement of the current item is 
constantly steady in the cutting edge of creating science, designing and innovation. The upgrade of the 
item prompts more noteworthy benefits and notoriety. One such creating component is a vehicle wheel 
settling system. The current technique for settling a wheel to a vehicle pivot is with the assistance of screw 
and nuts. This requires more human exertion and time taking either to fix or expel the wheel from the 
pivot. The primary point of this venture is to change the current settling component with new system by 
lessening human exertion and time definitely. The material utilized is Aluminum amalgam for compound 
haggle steel for the bolt system. Configuration is a critical modern movement which impacts the nature of 
the item. Locking instrument displaying is done in CATIA programming later this is foreign to ANSYS 
for investigation reason. ANSYS programming is utilized for reproducing the diverse powers, weights 
following up on the part and furthermore to calculate and seeing the outcomes. The accompanying 
examinations, for example, identical anxiety, add up to disfigurement are done on new composed haggle 
comes about are contrasted and existing test esteems for approval. Once the approvals forms is finished 
and comes about are inside the worthy range, a model is created.  
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I. INTRODUCTION 
Today, vehicles assume an impossible part in the 
social, financial and mechanical development of 
any nation. Real part of cars is played via autos. 
Innovative changes in PCs, PDAs, remote 
interchanges and the cloud have met to propel 
wellbeing for associated buyers. In this propelled 
car field, there is no adjustment in the current nut 
and screw wheel settling instrument since 
numerous years. This task is on another wheel 
settling system which takes a shot at the standard of 
a worm outfit. The extent of the undertaking is to 
plan and make another wheel settling system which 
replaces the current instrument in future. This new 
component is advanced to diminish the bothers 
caused because of nut and fastener instrument i.e. 
this new system diminishes human push to expel 
the wheel if there should be an occurrence of 
crises, decreases time to evacuate the wheel, 
lessens withdrawal of wheel from its place amid 
high speeds. The component of this framework is 
the point at which the worm exhibit is the 
instrument is turned by an Ellen key, the locking 
and opening of the wheel from the edge of the 
wheel. 
The wheel fitting area has for the most part two 
sections; they are wheel edge and center 
point/bearing get together. Wheel edge and center 
point/bearing gathering are fitting by utilizing 
fasteners and nuts. Archaeologies and antiquarians 
of today observe the presentation of the wheel as 
the genuine beginning of any old development. The 
wheel is maybe the most noteworthy disclosure of 
old circumstances. The wheel has created from just 
a larger than average bearing to a completely 
indispensable piece of any present day 
transportation vehicle. The cutting edge vehicle is 
additionally observed today a form thing to finish 
individuals' individual necessities. 
 
Figure shows fitting wheel through locking 
mechanism 
Lock Mechanism 
The locking system is a solitary point, snare sort 
hook with a torsion spring for return activity for the 
handle. The snare locks in to a guardian or strike 
sort equipment within the canister. The handle 
impels the locking component and the torsion 
spring returns the handle back to the first position. 
The handle likewise has red shaded hailing on each 
end that gives a visual sign that the hook is open. 
The capacity of the cover is as a protect and for feel 
purposes. 
 
Figure shows lock mechanism 
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II. LITERATURE REVIEW 
S Vikranth deepak et al. [1]: This paper examines 
the correlation between the aluminum, magnesium, 
zinc combination wheels. The wheel details are 
taken from existing model. The investigation tests, 
for example, add up to life, harm factor, stack 
factor, are computed. At that point the outcomes 
are analyzed and finished up by saying that out of 
these three composites aluminum combination is 
most reasonable material for wheel producing  
N Satyanaryana et al. [2]: In this undertaking a 
static and weariness investigation of aluminum 
composite wheel(A356.2) was done utilizing FEA. 
3D display is made and imported to ansys. PCD 
and center point partition is compelled then weight 
is connected on the edge. We discovered the 
aggregate distortion. Substituting stress and shear 
strain. Additionally life, security factor and harm of 
compound wheel by utilizing S-N bend. S-N bend 
is contribution for A356.2 material  
P Meghashyam et al. [3]: In this paper the wheel 
edge is outlined in CATIA and examined utilizing 
the ANSYS programming at that point made an 
examination between the aluminum and fashioned 
wheel at that point played out the computations, for 
example, push, bowing minutes and so forth. 
Notwithstanding this edge is subjected to the 
vibration investigation and separated of dynamic 
examination and computed by saying that 
fashioned steel is proposed to be the best material.  
Sanjay chowdary et al. [4]: This paper exhibits 
the weight lessening of the composite wheel. 
Aluminum wheel is supplanted with the PEEK 
(polyether ether ketone) of four distinct details. At 
that point investigation of aggregate misshapening 
and proportional worry is conveyed. The outcomes 
got are that aluminum amalgam is supplanted with 
the look 90 hmf 20 material. 
Waldron [5]:  There is an increasing interest on 
mobile robots capable of traversing uneven terrains 
without slip. Wheel slip leads to wastage of energy 
which is at a premium for applications such as 
planetary exploration. It also leads to localization 
errors, especially when only on-board 
instrumentations are used. Waldron argued that two 
wheels connected to fixed-length axle undergo slip. 
Choi et al., [6] allows the axle length to vary when 
the mobile robot moves on uneven terrain and the 
second approach which allows the wheel to tilt 
laterally. This lateral tilt capability has also been 
termed as passive variable camber (PVC). 
However, there is very little experimental evidence 
available on wheel slip and wheeled mobile robots 
traversing uneven terrains. This paper deals with 
analysis, design, implementation and 
experimentations of a wheeled mobile robot with 
torus shaped wheels which can tilt laterally. 
III. METHODOLOGY 
3.1 PROBLEM WITH EXISTING WHEEL 
HUB ASSEMBLY  
 Lot of human exertion is required to settle the 
wheel  
 Few instances of opening of wheel from the 
vehicle  
 Time taken process  
 High material is required 
DESIGN OF NEW WHEEL FIXING 
MECHANISM 
 Due to few drawbacks in the existing wheel 
fixing mechanism, a new mechanism is put 
forth with consists of 
 Various parts like body cover plate, gear box, 
worm gear, pin, nut and clamp. all these are 
assembled to form a mechanism.  
 When the worm is turned with an Allen key, 
the worm gear rotates and the clamps will be 
lifted up projecting the cylindrical surface 
outside the slots. The rim is also designed 
accordingly so that the whole system is fixed 
without slipping. 
 The product was designed using solid works 
software. Initially each part was designed 
separately and then assembled together. The 
whole products consists of different parts, 
namely 
 
Front view of the body 
 
Isometric view of the body 
 
Assembly of the body with rim 
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Material Proporties 
Aluminium alloy: This is used for Rim 
Density 2685 kg/m3 
Modulus of Elasticity 72.4 GPa 
Tensile Strength (Ultimate) 230 MPa 
Tensile Strength (yield) 185 MPa 
Shear Strength 120 MPa 
Compressive strength 185 MPa 
Poisson’s ratio 0.33 
Structural steel: This is used for Locking 
Mechanism 
Density 7850 kg m^-3 
Coefficient of Thermal Expansion 1.2e-005 C^-1 
Young’s Modulus 2.e+011Pa 
Bulk Modulus 1.6667e+011Pa 
Shear Moudulus 7.6923e+010Pa 
Tensile Yield Strength 2.5e+008 Pa 
Tensile Ultimate Strength 4.6e+008 Pa 
Poisson’s Ratio 0.3 
IV. ANALYSIS AND RESULTS 
ANALYSIS OF THE ASSEMBLY PART AT 50 
RPM SPEED 
 
Total Deformation Max: 0.17096, minimum 0 
 
Sheer stress Max-33.367 minimum-0.00055272 
ANALYSIS OF THE ASSEMBLY PART AT 
100 RPM 
 
Total Deformation Max: 0.17093 min: 0 
 
Shear stress Max: 33.369, Min: 0.0005526 
STATIC ANALYSIS OF EXISTING WHEEL 
HUB 
 
Total deformation for Static analysis of existing 
wheel hub 
 
Equivalent stress for Static analysis of existing 
wheel hub 
STATIC ANALYSIS OF MODIFIED WHEEL 
HUB WITH LOCK MECHANISM 
 
Static analysis of Total deformation for Modified 
wheel hub with lock mechanism 
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Static analysis of Equivalent stress for Modified 
wheel hub with lock mechanism 
 
Static analysis of Equivalent elastic strain for 
modified wheel hub with lock 
 
Total deformation for transient analysis of 
existing wheel hub 
 
Equivalent elastic strain for transient analysis of 
existing wheel hub 
V. CONCLUSIONS 
Design and analysis of wheel fitting by using lock 
mechanism is carried out with different models 
consisting of static analysis and transient analysis. 
It is found that total time for fitting and 
disassemble of wheel fitting using in lock 
mechanism is done in very short time. The static 
and transient analysis is carried in ANSYS and it is 
observed that the stresses and deformations is 
reduced in wheel fitting of lock mechanism 
compared to present existing bolt and nut fitting 
model and also by providing lock mechanism the 
total fitting time is reduced and the life time of the 
wheel hub is increases. After a thorough study of 
existing model and analyzing its backdrops, a 
thought for renewing the model in a way to 
decrease the human effort and also the time elapsed 
was developed. Further the model was clearly 
designed using CATIA. Every part of this 
mechanism was keenly modeled and then carefully 
assembled virtually. The model is then analyzed in 
ANSYS. .Various analyses are done on the model 
taking Structural Steel as material for wheel fixing 
mechanism and Aluminum alloy A356 for Rim. 
Considering the strength and cost restrictions 
structural steel and AL356 is preferred for the 
respective modeled designs. The main objective of 
the project that is to develop a wheel fixing 
mechanism with suitable Rim designed is achieved. 
VI. FUTURE SCOPE 
In the present analysis wheel fitting with lock 
mechanism is done. But in future it may be 
possible to provide the power locks to improve the 
performance of wheel fitting and to reduce the 
wheel fitting time. 
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